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This  study  evaluated  whether  Special  Forces  (SF)  soldiers 
training  in  garrison  would  meet  nutrient  intake  recommenda¬ 
tions  using  the  available  garrison  dining  facility.  Dietary  in¬ 
takes  were  obtained  by  a  visual  estimation  method  and  self- 
reported  food  records  from  32  SF  and  13  support  soldiers  for  9 
days.  Total  energy  expenditure  (TEE)  was  measured  in  nine 
soldiers  from  each  group  using  doubly  labeled  water.  Mean  (± 
SD)  total  energy  expenditure  of  SF  (4,099  ±  740  kcal/day)  was 
higher  than  support  soldiers  (3,361  ±  939  kcal/day,  p  <  0.01). 
Energy  intake  did  not  differ  between  groups.  Median  energy 
intake  for  all  soldiers  was  3,204  kcal/day.  The  nutrient  intake 
goals  of  SF  soldiers  were  not  fully  met  by  eating  in  the  dining 
facility.  Extending  meal  times  and  providing  additional  meals 
or  “take  out”  foods  may  allow  energy  needs  of  SF  soldiers 
(~4,200  kcal/day)  to  be  met,  while  reducing  the  reliance  on 
potentially  less  nutritious  outside  foods. 

Introduction 

Special  Forces  (SF)  soldiers  are  specially  trained  military  per¬ 
sonnel  who  use  nonconventional  means  to  achieve  military, 
political,  and  economic  objectives  in  hostile,  denied,  or  politi¬ 
cally  sensitive  areas.1  Their  missions  are  conducted  during  war 
and  peacetime,  with  and  without  coordination  with  conven¬ 
tional  forces.1  These  small  units  of  soldiers  are  often  required  to 
be  self-sufficient  for  extended  periods  of  time.2  Daily  training  is 
physically  demanding,  consisting  of  near-continuous  physical 
work  of  variable  intensity.2  Although  the  daily  average  total 
energy  expenditure  (TEE)  of  SF  soldiers  training  in  garrison  has 
not  been  quantified,  U.S.  Army  Rangers,  with  similar  training, 
had  an  average  TEE  of 4,500  kcal/day  (239  kcal  =  1  MJ)  during 
garrison  training  and  5,200  kcal/day  during  field  training.3  Be¬ 
cause  of  the  high  energy  and  nutritional  demands  of  their  train¬ 
ing,  it  is  important  that  SF  soldiers  maintain  adequate  dietary 
intakes  while  in  garrison.  An  optimal  diet  in  garrison  can  sup- 
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port  the  capacity  to  sustain  highly  demanding  training.  Equally 
important,  when  soldiers  are  adequately  nourished  before  de¬ 
ployment,  moderate  energy  deficits  usually  take  30  to  60  days  to 
impair  physical  performance.4-5  Soldiers  in  a  nutritionally  com¬ 
promised  state  who  are  deployed  for  combat  may  suffer  de¬ 
graded  performance  and  poor  health  more  rapidly. 

SF  soldiers  are  typically  senior  in  rank,  married,  and  living  in 
off-post  housing.  Thus,  they  eat  many,  if  not  most,  of  their  meals 
at  home  or  in  commercial  establishments.  Given  the  variability 
of  individual  living  situations,  limited  time  to  prepare  and  con¬ 
sume  meals,  and  perhaps  inadequate  knowledge  of  proper  food 
choices,  the  quality  of  SF  diets  may  not  be  optimal.  In  fact,  a 
nutrition  knowledge  survey  revealed  that  many  SF  soldiers  have 
limited  knowledge  of  general  and  sports  nutrition  concepts.6  The 
Special  Operations  Command  was  concerned  that  SF  soldiers 
might  not  have  nutritionally  adequate  diets.  One  possible  strat¬ 
egy  to  ensure  optimal  nutritional  “readiness”  of  SF  soldiers 
could  be  to  maintain  greater  control  over  their  diet  by  directing 
them  to  use  SF  dining  facilities.  To  determine  the  effectiveness  of 
this  strategy,  this  study  was  conducted  to  characterize  the  en¬ 
ergy  requirements  of  SF  and  support  (SUP)  personnel  and  to 
evaluate  the  adequacy  of  self-selected  diets  of  soldiers  eating  in 
an  SF  dining  facility  using  current,  standard  feeding  operations. 

Methods 

Volunteers  and  Experimental  Design 

The  volunteers  were  32  SF  A  Team  soldiers  assigned  to  the 
10th  SF  Group  (Airborne),  SFG  (A),  and  13  SUP  soldiers  at¬ 
tached  to  the  SF  unit.  The  SUP  soldiers  were  studied  to  allow 
comparisons  of  the  energy  requirement  of  SF  soldiers  with  that 
of  soldiers  with  more  typical  Army  jobs.  The  unit  studied  was 
conducting  routine  garrison  training.  SF  training  consisted  of 
foreign  language  practice,  mountain  hiking  with  full  load,  rock 
climbing,  urban  warfare  training,  and  small  weapons  handling. 
SUP  soldiers  participated  in  routine  physical  training,  assem¬ 
bled  equipment  for  SF  use,  drove  vehicles  to  training  sites,  and 
performed  administrative  support  functions.  All  volunteers  were 
men  because  women  are  excluded  from  the  SF.  The  investiga¬ 
tors  adhered  to  the  policies  for  protection  of  human  volunteers 
as  prescribed  in  Amy  Regulation  70-25,  and  the  research  was 
conducted  in  adherence  with  the  provisions  of  45  CFR  Part  46. 
Before  data  collection,  all  volunteers  were  briefed  on  the  study 
objectives  and  their  responsibilities  and  gave  their  written  in¬ 
formed  consent.  All  volunteers  were  asked  to  fill  out  a  back¬ 
ground  survey  giving  such  information  as  their  age,  rank,  mili¬ 
tary  occupational  specialty,  how  often  they  used  the  dining 
facility,  reasons  for  not  using  the  dining  facility  more  often,  and 
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nutritional  supplements  they  regularly  consumed.  A  subgroup 
of  18  soldiers,  9  each  from  the  SF  and  SUP  groups,  was  admin¬ 
istered  doubly  labeled  water  (DLW)  to  assess  total  energy  expen¬ 
diture  (TEE)  (see  below).  TEE  of  the  subgroup  and  dietary  in¬ 
takes  of  all  volunteers  were  assessed  for  9  consecutive  days  that 
included  7  weekdays  (days  1-2  and  5-9)  and  2  weekend  days 
(days  3  and  4).  The  data  collection  schedule  is  shown  in  Figure  1. 

Volunteers  were  asked  to  continue  their  normal  training  pat¬ 
terns  during  the  study.  The  volunteers  ate  at  the  SF  dining 
facility  during  the  week,  but  because  the  dining  facility  does  not 
serve  meals  on  Friday  evenings  or  on  weekends,  they  ate  at 
home,  restaurants,  or  from  other  outside  sources  for  those 
meals.  The  SF  soldiers  worked  or  trained  for  approximately  8  to 
10  hours  per  day  during  the  week.  The  length  of  the  SUP  sol¬ 
diers'  workday  was  similar.  Neither  SF  nor  SUP  soldiers  per¬ 
formed  formal  military  training  or  work  on  the  weekends. 

Body  Height,  Weight,  and  Composition 
Standing  height  was  measured  at  baseline  to  the  nearest 
0.1  cm  using  an  anthropometer  (Seritex,  Carlstadt,  NJ). 
Seminude  (underwear  and  T-shirts)  body  weights  were  mea¬ 
sured  in  the  morning  to  the  nearest  0.1  kg  using  a  calibrated 
electronic  battery-powered  scale  (model  6800;  Cardinal  De- 
tecto,  Webb  City,  MO).  Body  composition  was  determined  for 
the  subgroup  of  volunteers  administered  the  DLW,  with  dual 
energy  X-ray  absorptiometry  (DEXA)  using  the  manufactur¬ 
er’s  procedures  and  supplied  algorithms  (Total  Body  Analysis, 
Version  3.6,  DEXA  model  DPX-IQ;  Lunar  Corporation,  Madi¬ 
son,  WI).  Body  weights  and  DEXA  measurements  were  ob¬ 
tained  on  days  1  and  10. 

TEE  and  Total  Body  Water  (TBW) 

TEE  was  assessed  using  DLW  according  to  previously  de¬ 
scribed  procedures.7  Briefly,  volunteers  reported  to  the  test  site 
on  the  morning  of  day  1  in  a  fasted  state  (~8  hours).  They 
provided  a  urine  and  saliva  sample  before  being  administered 


the  DLW,  and  they  also  provided  two  additional  saliva  samples 
at  3  and  4  hours  after  DLW  administration.  A  standard  absolute 
dose  of  1 16.4  g  of  10%  H2180  and  8.5  g  of  99.9%  of  2H20  (Isotec, 
Miamisburg,  OH)  was  administered  to  all  volunteers.  The  stan¬ 
dard  dose  was  based  on  approximately  0.23  g/kg  estimated 
TBW  of  Hj18  and  0.15  g/kg  estimated  TBW  of  2H20  for  an  80  kg 
reference  man.  About  50  mL  of  bottled  water  from  a  local  source 
was  also  consumed  after  it  was  used  to  rinse  the  dose  container. 
TBW  was  calculated  using  the  l80  enrichments  obtained  from 
the  saliva  samples  taken  before  and  3  and  4  hours  after  ingest¬ 
ing  the  isotope  tracers.8  First-moming  urine  samples  were  col¬ 
lected  on  the  following  9  days  to  measure  isotope  elimination.  A 
final  urine  sample  on  the  morning  of  day  10  was  obtained  to 
account  for  energy  expended  on  the  last  measurement  day  (day 
9).  Isotope  elimination  rates  for  2H  and  180  were  corrected  for  the 
changes  in  isotope  abundances  by  measuring  the  elimination 
rates  in  three  soldiers  (two  SF  and  one  SUP)  who  were  not 
administered  the  isotope  tracers.7  A  metabolic  fuel  quotient  of 
0.85  was  assumed,  based  on  the  finding  of  stable  body  fat  stores 
and  consumption  of  a  typical  western  diet.9  Isotope  analyses 
were  performed  according  to  published  methods.7 

Dietary  Intake 

A  visual  estimation  method10  was  used  to  quantify  the  intake 
of  foods  and  beverages  in  the  dining  facility.  Data  collectors  were 
trained  immediately  before  the  study  to  ensure  consistency 
within  and  between  data  collectors.  The  accuracy  of  this  visual 
estimation  method  is  comparable  to  the  weighing  method  for 
estimating  individual  dietary  intakes.11  After  obtaining  food 
from  the  serving  area  and  before  eating,  a  volunteer  presented 
his  tray  to  a  data  collector,  who  recorded  the  food  items  present 
and  estimated  the  amounts  by  visual  comparisons  to  weighed 
standards  of  the  same  foods.  After  the  meal,  the  volunteer  re¬ 
turned  to  the  same  data  collector,  who  estimated  and  recorded 
the  quantify  of  uneaten  food  using  the  same  visual  comparison 
method.  Intake  of  each  food  item  was  calculated  as  the  differ- 
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Fig.  1.  Schedule  of  tests. 
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ence  between  amount  taken  and  amount  returned.  Volunteers 
recorded  all  food  consumed  outside  the  dining  facility,  including 
dietary  supplements  and  weekend  consumption  when  the  din¬ 
ing  facility  was  closed.  Dietary  data  collectors  reviewed  the  food 
records  with  volunteers  daily,  except  during  the  weekend,  to 
confirm  complete  and  accurate  entries.  Days  for  which  a  volun¬ 
teer  failed  to  provide  complete  intake  data,  which  occurred  ap¬ 
proximately  7%  of  the  time,  were  not  included  in  the  calculation 
of  that  volunteer's  mean  intake.  Dietary  data  collected  from  five 
SF  volunteers  (two  with  DLW  data)  were  not  used  in  the  nutrient 
intake  analyses  because  of  incomplete  data. 

Recipe  specialists  recorded  the  ingredients  and  amounts  used 
in  preparation  of  foods  served  in  the  dining  facility,  so  that 
accurate  computerized  estimates  of  the  nutrient  composition  of 
recipe  items  could  be  calculated.  Dietaiy  intake  data  were  ana¬ 
lyzed  using  the  Statistical  Package  for  the  Social  Sciences 
(SPSS)  software  (SPSS,  Chicago,  IL)  and  food  composition  data 
from  Moore’s  Extended  Nutrient  Data  Base  (Menu).  The  Menu 
database  at  the  time  of  the  study  was  derived  from  the  U.S. 
Department  of  Agriculture’s  Nutrient  Database  for  Standard 
Reference,  version  1312  and  the  1994-1996  U.S.  Department  of 
Agriculture  Database  for  the  Continuing  Survey  of  Food  Intakes 
by  Individuals.13 

Statistics 

Descriptive  statistics  (means  and  SD)  were  computed  and 
individual  group  differences  were  determined  by  independent  t 
tests.  Typical  of  intake  data,  mean  intakes  of  most  nutrients 
were  not  normally  distributed;  therefore,  these  data  are  pre¬ 
sented  as  medians  with  interquartile  ranges.  Nonparametric 
methods  were  used  to  determine  group  intake  differences  (e.g., 
Wilcoxon  signed  rank  test).  A  one  sample  t  test  was  used  to 
determine  whether  the  TEE  of  SF  soldiers  exceeded  the  military 
dietaiy  reference  intake  (MDRI)  for  energy  for  moderate  activity 
(3,250  keal/day).14-15  The  MDRIs  are  recommended  reference 
values  for  military  personnel.  Multivariate  analyses  of  variance 
were  used  to  determine  group  differences  for  energy  intake  (El), 
nutrient  intakes,  and  energy  and  nutrient  intakes  by  body 
weight.  Repeated  measures  analyses  of  variance  were  used  to 
determine  pre-  and  poststudy  differences  for  body  weight  and 
body  fat  by  group.  The  level  of  significance  was  set  at  p  <  0.05 
for  all  tests. 


Results 

SF  soldiers  were  older  (p  <  0.001)  and  weighed  more  than  SUP 
soldiers  (p  <  0.02;  Table  I).  Neither  group’s  body  weight  changed 
significantly  during  the  study.  There  were  no  differences  in 
percentage  of  body  fat  between  groups  or  over  time.  The  TEE  of 
SF  soldiers  was  greater  (p  <  0.01)  than  SUP  soldiers  (Table  I). 
The  energy  requirement  of  SF  soldiers  (4,099  keal/day)  was 
greater  (p  <  0.009)  than  the  general-use  MDRI  for  moderate 
activity  (3,250  keal/day).14'15  Eighty-nine  percent  of  soldiers  in 
this  SF  sample  unit  had  TEEs  exceeding  the  general-use  MDRI. 
In  contrast,  the  average  energy  requirement  of  SUP  soldiers 
(3,136  keal/day)  was  not  significantly  different  than  the  3,250 
keal/day  energy  allowance  for  moderately  active  men. 

Attendance  figures  for  the  dining  facility  meals  show  that,  on 
average,  SF  soldiers  did  not  eat  at  the  dining  facility  as  fre¬ 
quently  as  SUP  soldiers  (Table  II).  A  total  of  19  meals  were  served 
at  the  dining  facility  during  the  study.  The  SF  soldiers,  com¬ 
pared  with  SUP,  had  lower  attendance  at  10  meals,  higher  at¬ 
tendance  at  5  meals,  and  approximately  equal  attendance  at  4 
meals.  Not  counting  breakfast  on  day  1,  which  was  missed  by 
many  volunteers  because  of  testing  requirements,  attendance  at 
meals  averaged  80%  for  SF  soldiers  and  84%  for  SUP  soldiers. 
Both  groups  missed  an  average  of  four  meals  per  week.  From  the 
background  questionnaire,  56%  ofSF  (15  of27)  and  31%  ofSUP 
(4  of  13)  soldiers  cited  scheduling  conflicts  as  the  principal 
reason  for  not  eating  in  the  dining  facility. 

The  majority  of  energy  consumed  during  the  weekdays  came 
from  the  dining  facility  (Table  III).  Considering  only  the  days 
when  the  volunteers  had  the  opportunity  to  attend  three  meals, 
days  5  to  8  of  the  study,  there  was  no  significant  group  differ¬ 
ence  in  the  proportion  of  total  El  obtained  from  the  dining 
facility.  During  these  days,  the  SF  consumed  73%  (2,435  ±  534 
keal/day)  of  their  El  in  (he  dining  facility  compared  with  77% 
(2,652  ±  939  keal/day)  by  the  SUP.  The  mean  dining  facility 
intake  of  2,505  ±  688  keal/day  for  all  volunteers  for  these  4 
days  was  significantly  higher  (p  <  0.05)  than  those  for  the  other 
three  weekdays  (days  1,  2,  and  9),  during  which  the  volunteers 
consumed  an  average  1,796  ±  604  keal/day  in  the  dining  facil¬ 
ity,  which  was  60%  of  their  total  El.  These  days  with  the  lower 
intakes  included  the  two  Fridays  (no  dinner)  and  the  first  day  of 
the  study. 

There  were  no  differences  between  SF  and  SUP  soldiers  in 


TABLE  i 


PHYSICAL  CHARACTERISTICS  AND  ENERGY  EXPENDITURE  MEASUREMENTS  FOR  SF  AND  SUP 


Measure 

SF 

n 

SUP 

n 

P 

Age  (years) 

33  ±  4 

32 

21  ±  2 

13 

0.001 

Height  (cm) 

179  +  7 

31 

175  ±  6 

13 

NS 

Prestudy  body  weight  (kg) 

83.9  ±  12.8 

27 

73.7  ±  7.2 

12 

0.02 

Poststudy  body  weight  (kg) 

83.8  i  12.8 

27 

74.3  ±  7.5 

12 

0.007 

Prestudy  body  fat  (%) 

19.3  ±  4.1 

12 

19.2  ±  6.4 

11 

NS 

Poststudy  body  fat  (%) 

19.3  ±  3.8 

12 

19.6  ±  6.3 

11 

NS 

Total  body  waler  (L) 

47.9  ±  2.8 

9 

42.4  ±  3.9 

9 

0.002 

TEE  (keal/day) 

4,099  ±  740 

9 

3,136  ±  652 

9 

0.01 

TEE/kg  of  body  weight 

50  +  13 

9 

42  ±  6 

9 

0.07 

(kcal  ■  kg  body  weight  1  •  day  1 

Values  are  means  .!.  SD. 
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TABLE  II 


PERCENTAGE  OF  ALL  VOLUNTEERS  ATTENDING  MEALS  IN  THE  DINING  FACILITY 


Day  1 
Thursday 

Day  2 
Friday 

Day  3 
Saturday 

Day  4 
Sunday 

Day  5 
Monday 

Day  6 
Tuesday 

Day  7 
Wednesday 

Day  8 
Thursday 

Day  9 
Friday 

Valid  n* 

32 

32 

31 

31 

31 

31 

30 

30 

29 

SF 

Breakfast 

%  of  n 

34 

91 

- 

- 

84 

87 

87 

83 

76 

Lunch 

%  of  n 

88 

84 

- 

- 

87 

77 

73 

80 

72 

Dinner 

%  of  n 

78 

- 

- 

- 

77 

65 

70 

80 

Valid  n 

13 

13 

13 

13 

13 

13 

13 

13 

13 

SUP 

Breakfast 

%  of  n 

23 

92 

- 

- 

92 

77 

69 

85 

77 

Lunch 

%  of  n 

100 

92 

- 

- 

92 

92 

85 

85 

69 

Dinner 

%  of  ri 

92 

- 

- 

- 

100 

92 

54 

69 

~ 

“  Valid  n  is  the  number  of  volunteers  with  complete  dietary  data  for  the  day. 


TABLE  m 


GROUP  MEAN  ENERGY  INTAKE  (KILOCALORIES  PER  DAY)  BY  FOOD  SOURCE  BY  DAY 


Day  1 
Thursday 

Day  2 
Friday 

Day  3 
Saturday 

Day  4 
Sunday 

Day  5 
Monday 

Day  6 
Tuesday 

Day  7 
Wednesday 

Day  8 
Thursday 

Day  9 

Friday 

Valid  n'1 

26 

25 

26 

27 

27 

27 

25 

25 

■;  22  ■ 

Dining 

2,124  ±  874 

1,748  £  681 

- 

•  -  • 

2,690  ±  876 

1,983  £  740 

2,370  ±  865 

2,669  £  835 

1,490  ±717  ! 

facility 

Outside 

779  ±  816 

1,391  ±  950 

3,474  ±  1,611 

2,725  £  966 

664  ±  481 

1,102  £  812 

885  £  721 

963  £  970 

1,774  ±  1,041 

foods 

Total 

2,904  ±  1.028 

3,139  £  965 

3,474  ±1,610 

2,725  £  966 

3,353  ±  752 

3.085  £  663 

3,254  ±  733 

3,632  £  795 

3,264  £  983 

Valid  n 

13 

12 

12 

13 

13 

13 

13 

12 

12 

SUP 

Dining 

facility 

Outside 

2.256  £  659 

1,906  £  490 

- 

- 

3,001  £  840 

2,625  £  1.058 

2.099  £  1,220 

2,762  £  1,427 

1,449  £  760 

489  £  629 

1,517  ±  803 

3,030  ±  950 

2.493  ±  1,127 

439  ±  491 

444  ±  634 

1,205  £  1,123 

1,080  £  1.258 

2,736  £  1,066 

foods 

Total 

2,746  ±  803 

3,423  £  855 

3.020  £  950 

2,493  ±  1,127 

3.440  ±  650 

3,069  ±  794 

3,303  £  833 

3.843  £  1.150 

4.185  £  1,374 

Values  are  means  ±  SD. 

“  Valid  n  is  the  number  of  volunteers  with  complete  dietary  data  for  the  day. 


absolute  total  energy  or  nutrient  Intakes,  percentage  of  El  from 
the  energy-yielding  nutrients,  or  intake  of  the  energy-yielding 
nutrients  relative  to  body  weight.  Therefore,  dietary  intake  data 
for  the  groups  were  combined  to  assess  overall  nutrient  intakes 
and  to  compare  the  quality  of  food  selections  from  the  dining 
facility  with  that  from  outside  sources.  Table  IV  shows  the  av¬ 
erage  absolute  nutrient  intakes  for  the  overall  study,  plus  the 
separate  weekday  and  weekend  intakes.  On  the  days  the  dining 
facility  served  meals,  i.e.,  the  weekdays,  the  dining  facility  pro¬ 
vided  71%  of  the  total  El  and  significantly  greater  proportions  of 
many  important  nutrients  (e.g.,  71%  carbohydrate,  77%  pro¬ 
tein,  87%  )3-carotene,  87%  vitamin  C,  and  81%  vitamin  A),  but 
also  of  total  fat  (74%),  saturated  fat  (72%),  and  cholesterol 
(82%).  Table  V  shows  the  intakes  of  the  energy-yielding  nutri¬ 
ents  expressed  as  the  proportion  of  total  El  and  intakes  relative 
to  body  weight.  As  a  percentage  of  total  energy,  food  selections  in 
the  dining  facility  were  significantly  higher  in  protein  and  fat 
(16%  and  38%  of  energy,  respectively)  than  outside  foods  re¬ 
ported  for  weekdays  (11%  protein  and  31%  fat)  and  for  week¬ 
ends  (15%  protein  and  32%  fat).  Intakes  in  the  dining  facility 
were  also  higher  in  fat  (38%  of  energy)  and  saturated  fat  (12%  of 
energy)  than  recommended  (<30%  and  <10%,  respectively).18 

Table  VI  outlines  the  comparisons  of  average  daily  nutrient  in¬ 


takes  with  reference  intake  values.  Most  soldiers  met  or  exceeded 
the  estimated  average  requirement  for  most  nutrients.  Important 
exceptions  were  vitamin  E,  folate,  and  magnesium.  Furthermore, 
significant  proportions  of  the  soldiers  did  not  attain  their  individ¬ 
ual  intake  goals  (MDRI,  recommended  dietary  allowances,  or  ade¬ 
quate  intakes)  for  several  other  nutrients  including  carbohydrate, 
dietary  fiber,  vitamin  A,  calcium,  potassium,  and  sodium.  The 
proportional  intake  of  fat  was  high,  whether  compared  with  the 
Dietary  Guidelines  (i.e.,  <30%  of  energy  from  fat),  which  is  the 
basis  of  the  guideline  in  AR  40-25, 15  or  the  recently  established 
acceptable  macronutrient  distribution  range  (20%-35%  of  energy 
from  fat)  for  healthy  diets.21  Eighty-five  percent  of  soldiers  had 
diets  with  more  than  30%  of  energy  from  fat  (see  Table  VI) ,  whereas 
45%  did  not  meet  the  more  lenient  35%  goal.  Mean  intake  of 
saturated  fat  was  greater  (p  <  0.0002)  than  the  general  guideline 
for  10%  or  less  of  total  El  to  come  from  saturated  fat.  Twenty-seven 
soldiers  (68%)  exceeded  this  recommendation. 

Discussion 

Because  SF  soldiers  may  experience  nutritional  deficits  when 
deployed,  it  is  essential  that  they  maintain  optimal  nutrition  in 
garrison  to  be  prepared  for  their  next  deployment.  Most  SF 
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TABLE  IV 

ENERGY  AND  NUTRIENT  INTAKES  OF  SF  AND  SUP  COMBINED  (N  =  40) 


Overall  Study 

Weekday  Days 

Weekend  Days 

Average  Daily 

Intake" 

Average  Daily 

Intake0 

Percentage  from 
Dining  Facility 

Average  Daily 
Intake0 

Energy  (kcal) 

3,204  (2,838-3,676) 

3,334  (2,934-3,709) 

71  (60-78) 

2,864  (2,257-3,433)b 

Carbohydrate  (g) 

387(346-471) 

405  (360-484) 

71  (56-78) 

341  (23041 3) b 

Protein  (g) 

111  (102-129) 

119(107-130) 

77  (65-82)' 

105  (74-137) 

Fat  (g) 

120  (106-138) 

124(111-146) 

74  (63-82)' 

105  (76-127)1 

Saturated  fat  (g) 

38.5  (34.3-45.7) 

39.9  (35.3-47.8) 

72  (61-81)' 

32.8  (27.0-46.5) 

Monounsaturated  fat  (g) 

43.8(40.5-51.9) 

46.0  (40.9-54.3) 

73  (61-81)' 

39.1  (28. 1—47. 7)b 

Polyunsaturated  fat  (g) 

26. 1  (20.6-30.8) 

29.8  (22.5—34.3) 

78  (69-85)' 

19.2  (11. 9—23 . 0) b 

Alcohol  (g) 

7.9(0.1-21.1) 

3.7(0.0-14.7) 

NA 

3.7  (0.045.0) 

Dietary  fiber  (g) 

19  (15-22) 

20(17-22) 

72  (61-80)' 

13  (9-20)M 

Cholesterol  (mg) 

477  (391-561) 

517  (407-640) 

82  (75-87)' 

336  (201-530)M 

Vitamin  A  (pgRE) 

946  (804-1,445) 

1,085(853-1,439) 

81  (63-89)' 

627  (298-1, 244)b'“ 

p-Carotene  (/xgRE) 

352  (257-697) 

395  (280-774) 

87  (65-94)' 

171  (1 02-282) M 

Vitamin  E  (mg) 

10.1  (8.4-12.7) 

10.9(9.2-14.0) 

78  (57-86) 

9,1  (6.3— 14.4)bd 

Vitamin  C  (mg) 

197  (133-277) 

240  (159-292) 

87  (66-94)' 

66  (37-224)M 

Thiamin  (mg) 

2.24(1.99-2.93) 

2.36(2.11-2.91) 

75  (58-83)' 

1.89(1.25-3.04) 

Riboflavin  (mg) 

2.58  (2.30-3.67) 

2.74  (2.42-3.39) 

73  (57-83) 

2.27(1.58-3.46) 

Niacin  (mg) 

32.1  (24.8-36.8) 

30.4  (25.7-36.0) 

69  (49-79) 

32.5  (20.3-48.2)' 

Vitamin  B6  (mg) 

2.46  (2.17-2.93) 

2.53  (2.34-3.04) 

69  (55-79) 

2.35(1.39-3.78) 

Folate  (/xg) 

402  (322-579) 

416  (356-520) 

69  (58-82) 

258  (177-585)M 

Vitamin  B12  (/rg) 

5.86  (5.09-7.78) 

6.17  (4.92-8.56) 

74  (55-82) 

6.06  (3.66-9.78) 

Calcium  (mg) 

1,065  (952-1,236) 

1,141  (993-1,378) 

72  (62-84)' 

844  (603-1, 251)M 

Iron  (mg) 

19.3  (16.6-22.9) 

20.1  (17.1-23.6) 

70  (51-79) 

17.2  (12.9-28.2) 

Magnesium  (mg) 

341  (306-409) 

372  (321-422) 

66  (56-77) 

299  (223-390)"' 

Phosphorus  (mg) 

1,716  (1,606-1,9391 

1.856(1,709-2,149) 

73  (61-83)' 

1,430  (1.185-1.91  l)bd 

Potassium  (mg) 

3,844  (3,154-4,271) 

3,973  (3,496-4,802) 

75  (68-81)' 

2,750  (2,148-3, 775)“ 

Sodium  (mg) 

4,291  (3,646-5,149) 

4,548  (3,985-5,712) 

77  (69-85)' 

3,080  (2,495-4,410)bd 

Zinc  (mg) 

16.3(14.1-20.7) 

16.9  (14.3-20.6) 

71  (50-80) 

16.8  (12.1-21.7)' 

Copper  (mg) 

1.7(1.5-2.1) 

1.8  (1. 6-2.3) 

68  (48-78) 

1.3 (l.l-2.2)bd 

No.  of  days! 

8.57  ±  0.7 

6.63  ±  0.7 

1.95  ±  0.22 

°  Median  (25th-75th  percentile).  NA,  Not  applicable. 

b  Absolute  weekend  intake  less  than  weekday  intake  (p  <  0.05,  Wilcoxon  signed  rank  test  for  paired  data). 

'  Different  from  percent  total  energy  from  dining  facility  (p  <  0.05,  Wilcoxon  signed  ranks  test  for  paired  data). 

"  Nutrient  density  (intake/ 1.000  kcal)  of  weekend  Intake  less  than  weekday  intake  (data  not  presented)  (p  <  0.05,  Wilcoxon  signed  rank  test  for 
paired  data). 

'  Nutrient  density  (intake/1,000  kcal)  of  weekend  Intake  greater  than  weekday  intake  (data  not  presented)  (p  <  0.05,  Wilcoxon  signed  rank  test  for 
paired  data). 

1  Mean  ±  SD. 

soldiers  live  off-post  and  consume  most  of  their  meals  at  home 
or  in  commercial  establishments.  This  results  in  little  control  of 
the  nutritional  readiness  of  these  elite  troops.  This  study  char¬ 
acterized  the  energy  requirements  of  SF  and  SUP  soldiers  and 
examined  the  adequacy  of  self-selected  diets  of  these  soldiers 
who  were  asked  to  eat  all  of  their  weekday  meals  in  the  SF  dining 
facility.  It  was  hypothesized  that  maximizing  use  of  the  dining 
facility  would  ensure  that  the  energy  and  nutrient  needs  of  these 
specially  trained  warfighters  are  met. 

The  energy  expenditure  data  confirms  that  energy  require¬ 
ments  of  SF  soldiers  training  in  garrison  are  high.  The  average 
TEE  of  4,099  kcai/day  or  50  kcal/kg  body  weight'1  •  day'1 
measured  in  this  study  exceeds  the  energy  allowance  for  mod¬ 
erate  activity  (3,250  kcal/day)  specified  in  the  MDR1  table  in  AR 
40-25,  the  Army  Regulation  governing  nutritional  allow¬ 
ance.14'15  The  MDRI  values  are  quantitative  estimates  of  nutri¬ 
ent  intake  goals  to  be  used  in  planning  diets  for  healthy  military 
populations  and  represent  the  needs  of  a  79-kg  reference  mili- 
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taiy  man  and  a  62-kg  reference  woman.15  For  male  military 
personnel  doing  heavy  work  or  involved  in  prolonged,  vigorous 
physical  training,  the  MDRI  is  3,950  kcal/day,  whereas  for 
those  doing  exceptionally  heavy  activity,  the  energy  allowance  is 
4,600  kcal/day.15  The  MDRI  energy  allowance  for  men  with 
heavy  levels  of  activity  is  based  on  an  estimated  average  energy 
expenditure  of  50  kcal/kg  body  weight'1  •  day'1,15  the  same  as 
that  found  for  the  SF  soldiers  assessed  with  DLW.  One-third  of 
these  SF  soldiers  expended  more  than  58  kcal/kg  body 
weight' 1  •  day' l,  defined  as  exceptionally  heavy  physical  activity 
levels.15  Using  the  mean  TEE  and  average  body  weight  of  all  the 
SF  soldiers  in  the  study,  84  kg,  rather  than  the  slightly  lighter 
subgroup  of  subjects  assessed  with  DLW  (82  kg),  the  energy 
allowance  for  SF  should  be  approximately  4,200  kcal/day.  En¬ 
ergy  needs  may  be  even  higher  if  soldiers  need  to  regain  weight 
lost  during  deployments.  To  meet  energy  requirements  of  SF, 
their  garrison  dining  facility  would  have  to  plan  menus  with  an 
average  energy  provision  of  at  least  4,200  kcal/day. 
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TABLE  V 

ENERGY- YIELDING  NUTRIENT  INTAKES  ADJUSTED  FOR  ENERGY  AND  BODY  MASS  WITH  GROUPS  COMBINED  (N  =  40) 


Nutrient  (Unit) 

All  Days 

Total 

Weekday  Days 

Dining  Facility 

Outside  Foods 

Weekend  Days 

Carbohydrate 

48  (44-53) 

Percent  Total  Energy” 

48(44-53)  47(42-51) 

53  (42-57) 

49  (41-54) 

Protein 

14  (13-16) 

14  (13-16) 

16  (15-18) 

11  (9— 15)b 

15(13-17) 

Fat 

34  (32-39) 

35(31-39) 

38  (33-42) 

31  (24-36) 8 

32  (28-371' 

Alcohol 

1.8  (0-4.8) 

1.0(0-3.9) 

NA 

3.2(0-12.2)'' 

0.8  (0-9.9)' 

Saturated  fat 

11  (10-13) 

11  (10-13) 

12  (10-13) 

11  (9-12) 

11  (9-14) 

Energy  (kcal) 

41.8(35.4-43.6) 

Per  kg  Body  Mass0 

44.0  (34.7-464) 

_ 

36.3  (28.4-43.5)' 

Carbohydrate  (g) 

5.0  (4.2— 5.9) 

5.1  (4. 4-6.0) 

4.4(3.1-5.2)c 

Protein  (g) 

1.4(1.3-1.7) 

1.5(1.3-1.6) 

“ 

- 

1.4  (1.0-1. 7) 

0  Median  (25Lh-75th  percentile).  NA,  Not  applicable. 

"  Outside  food  intake  lower  than  dining  facility  intake  (p  <  0.05,  Wilcoxon  signed  rank  test  for  paired  data). 
c  Weekend  intake  less  than  weekday  intake  (p  <  0.05.  Wilcoxon  signed  rank  test  for  paired  data). 
d  Outside  food  intake  more  than  dining  facility  intake  (p  <  0.05,  Wilcoxon  signed  rank  test  for  paired  data). 
e  Weekend  intake  greater  than  weekday  intake  (p  <  0.05,  Wilcoxon  signed  rank  test  for  paired  data). 

TABLE  VI 

NUMBER  AND  PROPORTION  OF  SOLDIERS  (N  =  40)  WITH  NUTRIENT  INTAKES  NOT  MEETING  REFERENCE  VALUES 


Estimated  Average 

Requirement  Individual  Intake  Goal 

Not  Met  Not  Met 


Nutrient  (unit) 

Average  Daily  Intake" 

Value 

n 

% 

Criterion 

n 

% 

Carbohydrate  (g/kg  body  weight) 

5.0  (4.2-5.91 

- 

5-7b 

19 

48 

Protein  (g/kg  body  weight) 

1.4(1.3-1.7) 

0.66 

0 

0 

1.15' 

4 

10 

Fat  (percent  total  energy) 

34  (32-39) 

- 

NA 

s30" 

34 

85 

Saturated  Fat  (percent  energy) 

11  (10-13) 

- 

NA 

£10" 

27 

68 

Alcohol  (g) 

7.9(0.1-21.1) 

- 

NA 

<30‘ 

5 

12 

Dietary  fiber  (g) 

19  (15-22) 

- 

NA 

38/ 

40 

100 

Cholesterol  (mg) 

477  (391-561) 

- 

NA 

£300d 

38 

95 

Vitamin  A  (/xgRE) 

946  (804-1,445) 

- 

NA 

1,000V 

12 

55 

Vitamin  E  (mg  a-tocopherol) 

10.1  (8.4-12.7) 

12 

29 

72 

15" 

32 

80 

Vitamin  C  (mg) 

197(133-277) 

75  110 

0 

0 

90  125' 

2 

5 

Folate  (pgl 

402  (322-579) 

320 

9 

22 

400 

20 

50 

Calcium  (mg) 

1,065  (952-1,236) 

- 

NA 

1.000" 

15 

38 

Magnesium  (mg) 

341  (306-409) 

330  350 

18 

45 

400  4201 

32 

80 

Potassium  (mg/kg  body  weight) 

46  (42-55) 

- 

NA 

40s 

8 

20 

Sodium  (mg/ 1,000  kcal) 

1,347(1,219-1,502) 

- 

NA 

3: 1,400s 

29 

72 

sl,  700s 

4 

10 

“  Median  with  interquartile  range  in  parentheses.  NA.  Not  applicable. 
b  Sports  nutrition  guideline  for  support  of  general  physical  training.17 

c  MDRI  in  AR  40-25. 14- 15  Value  is  the  mid-point  of  the  MDRi  range,  which  is  an  appropriate  intake  goal  for  typical,  physically  active  military  personnel. 
d  Dietary  Guidelines  for  Americans,  2000. 18 

'  Dietary  Guidelines  for  Americans,  2000. 18  Criterion  value  equal  to  two  alcoholic  drinks. 

/Adequate  Intake  Dietary  Reference  Intake.  2002. 16 
0  Military  Dietary  Reference  Intake  in  AR  40-25. 1415 
"  Recommended  Dietary  Allowance  Dietary  Reference  Intake,  2000. 19 

1  Recommended  Dietary  Allowance  Dietary  Reference  Intake,  2000. 19  Higher  value  is  reference  value  for  smokers. 

>  Recommended  Dietary  Allowance  Dietary  Reference  intake,  1998.20 
k  Adequate  Intake  Dietary  Reference  Intake.  1997.21 

!  Recommended  Dietary  Allowance  Dietary  Reference  Intake,  1997. 21  Higher  value  Is  reference  value  for  men  older  than  30  years. 


Achieving  an  El  of  4,200  keal/day  within  the  standard  food 
service  provision  of  three  meals  per  day  would  require  consump¬ 
tion  of  almost  1,400  kcal  per  meal.  During  the  current  study, 
mean  El  from  breakfast,  lunch,  or  dinner  was  never  more  than 
1, 100  keal/meal,  suggesting  that  it  is  unrealistic  to  expect  rou¬ 


tine  consumption  of  1 ,400-kcal  meals.  On  the  4  days  (days  5-8} 
that  most  soldiers  had  the  opportunity  to  eat  three  meals  at  the 
dining  facility,  they  obtained  approximately  900  kcal /day  from 
outside  foods  (i.e.,  additional  meals  or  snacks  from  sources 
other  than  the  dining  facility).  The  contribution  of  outside  foods 
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in  meeting  the  daily  energy  requirement  is  substantial.  The 
caloric  density  of  intakes  in  the  dining  facility  was  sufficiently 
high,  as  indicated  by  the  proportion  of  energy  from  fat  (38%). 
Therefore,  to  increase  El  from  the  dining  facility  would  require 
more  than  three  meals  per  day  or  between  meal  snacks.  Most 
military  dining  facilities  are  not  designed,  staffed,  or  resourced 
to  provide  this  type  of  extended  meal  service. 

During  this  study,  the  dining  facility  schedule  did  not  always 
coincide  with  the  SF  training  schedule.  Soldiers  often  arrived 
late  and  rushed  to  complete  eating  or  were  forced  to  miss  meals 
entirely  because  the  facility  was  only  open  for  approximately  1 .5 
hours  per  meal  at  set  times  each  day.  In  addition,  SF  soldiers 
can  lose  valuable  training  time  commuting  from  remote  training 
sites  to  the  dining  facility.  One  strategy  could  be  expanding  the 
provision  of  “take  out"  meals  and  snack  foods  to  supplement 
energy  and  nutrient  intakes.  Another  solution  to  augment  El 
might  be  extending  the  meal  hours  at  dining  facilities  to  increase 
accessibility,  and,  in  turn,  patronage.  Providing  meals  on  Friday 
evenings  and  weekends,  or  serving  between-meal  snacks  in  the 
dining  facility  also  could  help  meet  the  training  schedules  of  SF 
soldiers.  Increasing  use  of  the  dining  facility  could  better  ensure 
soldiers  select  high-quality,  nutrient-dense  foods  and  bever¬ 
ages.  Navy  SEAL  trainees  were  able  to  consume  over  5,000 
kcal/day  and  maintain  energy  balance  during  continuous  “Hell 
Week”  training  because  of  the  provision  of  frequent  meals  (four 
meals  a  day)  with  a  variety  of  food  choices.22  Providing  supple¬ 
mental  carbohydrate/sports  beverages  is  another  potential  so¬ 
lution  that  was  shown  to  increase  energy  and  carbohydrate 
intake  of  Rangers  training  in  garrison.23 

Measured  Els  of  the  SF  and  SUP  soldiers  were  comparable, 
even  though  the  energy  requirements  of  SF  soldiers  were 
greater.  Because  SF  soldiers  in  this  study  had  insignificant 
changes  in  body  weight  and  body  composition,  they  must  have 
met  their  energy  requirements.  The  discrepancy  between  TEE 
and  El  is  likely  due  to  unreported  food  intake  from  outside 
sources.  The  visually  estimated  intake  data  from  the  dining 
facility  is  likely  quite  accurate.11  Although  dietary  intake  in  the 
dining  facility  was  well  documented  by  investigators,  food  and 
beverages  consumed  outside  of  the  dining  facility  were  self- 
reported.  Previous  research  has  shown  that  self-reported  di¬ 
etary  intake  underestimates  El  8  to  30%.24 

Previous  studies  have  found  that  those  individuals  who  un¬ 
derreport  compared  with  valid  reporters  tend  to  report  consum¬ 
ing  healthier  diets  with  regard  to  fat,  protein,  sugar,  alcohol,  and 
some  micronutrients.25'26  The  foods  most  often  underreported 
tend  to  be  foods  seen  as  unhealthy  (e.g.,  sweets,  savory  snacks, 
some  meat  mixtures,  soft  drinks,  fat-type  spreads,  and  condi¬ 
ments).  Therefore,  the  nutrient  density  of  outside  foods  in  this 
study  is  likely  no  better  than  reported,  and  perhaps  substan¬ 
tially  worse.  The  comparison  of  the  nutrient  densities  of  the 
weekday  and  weekend  diets  revealed  that,  in  general,  the  week¬ 
end  food  choices,  which  were  all  outside  foods,  were  of  lesser 
nutritional  quality  than  those  made  on  the  weekdays.  Thus,  the 
likely  greater  contribution  of  outside  foods  toward  total  dietary 
intakes  is  unlikely  to  remove  the  high  prevalence  of  marginal 
nutrient  intakes  found  here.  The  apparently  high  prevalence  of 
soldiers  with  nutrient  intakes  less  than  recommended  intake 
goals  suggests  that  generous  energy  intakes  cannot  be  counted 
on  to  compensate  for  poor  dietary  quality.  That  fat  intake  in  the 


dining  facility  was  higher  than  recommended  does  not  indicate 
that  the  overall  menu  was  high  in  fat;  rather,  that  the  soldiers 
chose  more  of  the  high-fat  foods  and  fewer  of  the  high  complex 
carbohydrate  foods.  Because  fat  foods  contain  over  twice  the 
energy  per  unit  weight  as  carbohydrate  foods,  selecting  fat  will 
increase  caloric  intake.  When  the  soldiers  ate  in  the  dining 
facility,  their  food  choices,  for  the  most  part,  were  more  nutri¬ 
tious  than  outside  foods.  This  observation  highlights  the  impor¬ 
tance  of  providing  soldiers  with  nutritional  guidance  and  edu¬ 
cation,  regardless  of  whether  they  eat  in  a  garrison  dining 
facility  or  elsewhere. 

In  summary,  maximizing  the  use  of  the  SF  dining  facility 
within  the  current  feeding  structure  did  not  ensure  adequate 
nutrient  intakes.  The  energy  allowance  for  SF  soldiers  is  greater 
than  the  general  value  for  moderately  active  servicemen  in  the 
MDRI  table  in  AR  40-2515  because  of  their  greater  body  weight 
and  higher  physical  activity  level  than  the  average  male  soldier. 
Consequently,  SF  foodservice  must  be  able  to  provide  approxi¬ 
mately  an  additional  900  kcal  •  day-1  •  soldier'1,  to  support 
average  total  El  of  4,200  kcal/day.  It  is  unlikely  such  a  high 
energy  intake  can  be  achieved  with  a  three-meal  per  day  feeding 
plan.  Extending  meal  hours  at  the  dining  facility,  incorporating 
a  fourth  daily  meal  option,  and/or  providing  nutritious  “take 
out"  foods  are  potential  strategies  dining  facilities  could  adopt  to 
better  support  the  nutritional  needs  of  SF  personnel  in  garrison. 
Nutritional  guidance  is  also  needed  to  help  these  soldiers  make 
the  best  food  choices  whether  in  or  outside  of  the  dining  facility. 
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